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(54) Input unit for body fat measuring device 

(57) Disclosed is an improvement in a measuring 
apparatus comprising: an inputting device including an 
inputting-and-setting switch for inputting and recording 
a plurality of pieces of information, data-modifying 
switches for changing a selected one or ones of the plu- 
rality of pieces of information and a measurement start- 
ing switch for starting measurement of a certain 
characteristic of an object; a measuring device for 
measuring the certain characteristic of the object; a 
memory device for storing the plurality of pieces of infor- 
mation inputted by the inputting device; an arithmetic 
and control unit (ACU) for determining a required indicia 
from the certain characteristic of the object and from the 
plurality of pieces of information; and a display for show- 
ing the plurality of pieces of information and the so 
determined indicia. The arithmetic and control unit is 
responsive to depression of the data-modifying 
switches subsequent to depression of the measurement 
starting switch for putting the measuring apparatus in its 
inputting state, thereby permitting alteration of a 
selected one of the plurality of pieces of information. 
Renewal of often changeable variables selected among 
those stored in the memory is permitted without the 
necessity of repeating the inputting and recording of the 
other data. Such exclusive renewal improves signifi- 
cantly the operability of such measuring apparatus. 
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Description 

Field of the Invention: 

[0001 ] The present invention relates to a measuring 
apparatus whose arithmetic and control unit can deter- 
mine a certain characteristic of an object from a plurality 
of pieces of information inputted. Examples of such 
measuring apparatus are a healthy indicia measuring 
apparatus and a body fat percentage gauge. 

Prior Art: 

[0002] Japanese Utility Model Application Laid- 
Open No.5-21 64 shows a card-like body fat percentage 
gauge having a display and a console on its front side 
and four measurement electrodes on its rear side. Two 
measurement electrodes are arranged on its left side 
whereas the remaining two measurement electrodes 
are arranged on its right side. Thus, two fingers of either 
hand can be put on these electrodes when one's body 
fat percentage is being measured. A pocket-sized body 
fat percentage gauge commercially available from 
NAMCO Ltd., has one electrode each on its front and 
rear sides. Another pocket-sized body fat percentage 
gauge commercially available from Yamato Scale Co. 
Ltd., has two electrodes on the upper part each of its 
front and rear sides. 

[0003] These gauges determine the body fat per- 
centage on the basis of the biological impedance of an 
individual while he or she holds the gauge with his or 
her hands putting on paired electrodes, thereby permit- 
ting the biological impedance appearing between the 
selected points of hands to be determined. Body fat is 
likely to impede the flow of electric current greately com- 
pared with muscle, blood and lymph, which conduct 
electric current well. Therefore, the body fat percentage 
can be determined in terms of impedance. Calculation 
of the body fat percentage in terms of the biological 
impedance must take physical variables of the individ- 
ual into account, and therefore, the sex, height, weight 
and other variables are inputted in the body fat percent- 
age gauge prior to measurement. As a matter of fact, 
some extra pieces of physical information such as 
human races, athletes, adults or children and ages are 
inputted in the body fat percentage gauge. 
[0004] If the body fat percentage gauge should 
require the inputting of such variables every time a 
required measurement is made, the gauge is inconven- 
ient. In the hope of reducing such inconvenience the 
gauge is equipped with memories for storing such vari- 
ables once inputted in the gauge, and an individual can 
have an access to his or her particulars simply by input- 
ting his or her identification number. 
[0005] Referring to Fig.5, a series of actions taken 
by the prior art gauge follow in measuring the body fat 
percentage are shown in the form of flow chart. The 
series of actions on the left side pertain to registration of 
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the physical variables of an individual whereas those on 
the right side pertain to the measurement of the body fat 
percentage. As seen from the left part of the flow chart, 
the identification number, the sex, the height and the 
5 weight are stored in the order named in the memory. 

[0006] Usually the body fat percentage gauge is 
used while an individual is limiting the amount and type 
of food that the individual eats in order to become thin- 
ner or while an individual continues to take good exer- 

w cise in order to strengthen his muscle, and therefore, 
the weight varies significantly in a relatively short length 
of time. A weight scale type of body fat percentage 
gauge permits automatic measurement of the weight 
simultaneous with measurement of the body fat per- 

15 centage, thus making it unnecessary to input the instan- 
taneous or present weight. The hand-holding type of 
body fat percentage gauge requires the reentering of all 
variables, that is, the identification number, the sex, the 
height and finally the weight, preventing the changing of 

20 the sole variable of weight, which can be inputted after 
having inputted all the preceding variables as seen from 
the left part of Fig.5. Apparently this is inconvenient in 
using the body fat percentage gauge. 



[0007] One object of the present invention is to pro- 
vide a measuring apparatus which facilitates alteration 
of selected variables in measuring a certain characteris- 

30 tic of an object. 

[0008] Another object of the present invention is to 
provide application of such measuring apparatus to 
measurement of healthy indicia. 
[0009] Still another object of the present invention is 

35 to provide application of such measuring apparatus to 
measurement of body fat percentage. 
[0010] To attain these objects a measuring appara- 
tus comprising: an inputting device comprising; 

40 an inputting-and-setting switch for inputting and 
recording a plurality of pieces of information, data- 
modifying switches for changing a selected one or 
ones of the plurality of pieces of information and a 
measurement starting switch for starting measure- 
45 ment of a certain characteristic of an object; 

a measuring device for measuring the certain char- 
acteristic of the object; 

a memory device for storing the plurality of pieces 
of information inputted by the inputting device; 
so an arithmetic and control unit (ACU) for determining 
a required indicia from the certain characteristic of 
the object and from the plurality of pieces of infor- 
mation; and 

a display for showing the plurality of pieces of infor- 
55 mation and the so determined indicia, is improved 
according to the present invention in that 
the arithmetic and control unit is responsive to 
depression of the data-modifying switches subse- 
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quent to depression of the measurement starting 
switch for putting the measuring apparatus in its 
inputting state, thereby permitting alteration of a 
selected one of the plurality of pieces of informa- 
tion. 

[0011] The measuring apparatus may comprise a 
selector switch for selecting a desired piece of informa- 
tion for alteration among the selected ones of the plural- 
ity of pieces of information. 

[0012] The arithmetic and control unit may be 
responsive to depression of the measurement starting 
switch for permitting the display device to show a regis- 
tered piece of information for alteration in the display 
prior to and during the measurement of the certain char- 
acteristic of the object. 

[0013] The arithmetic and control unit may be 
responsive to appearance of unusual values as repre- 
senting the certain characteristic of the object for per- 
mitting the display device to continue to show the 
registered piece of information for alteration, for repeat- 
ing determination of the certain characteristic of the 
object until the so determined characteristic of the 
object has been reduced to a normal value, and for 
obtaining the indicia from the normal value of the char- 
acteristic of the object finally determined and selected 
pieces of information retrieved from the memory, 
thereby permitting the display to show the required indi- 
cia. 

[0014] A healthy indicia measuring apparatus com- 
prising: 

an inputting device comprising an inputting-and- 
setting switch for inputting and recording a plurality 
of pieces of physical information pertaining to each 
individual, data-modifying switches for changing a 
selected one or ones of the plurality of pieces of 
physical information and a measurement starting 
switch for starting measurement of a certain char- 
acteristic of each individual; 
sensors for obtaining a selected piece or pieces of 
biological information; 

a memory for storing the plurality of pieces of phys- 
ical information pertaining to each individual input- 
ted by the inputting device; 
an arithmetic and control unit (ACU) for determining 
a healthy indicia from the stored pieces of physical 
information and from the measured piece of biolog- 
ical information; and 

a display for showing the pieces of physical infor- 
mation and the so determined healthy indicia, is 
improved according to the present invention in that 
the arithmetic and control unit is responsive to 
depression of the data-modifying switches subse- 
quent to depression of the measurement starting 
switch for putting the healthy indicia measuring 
apparatus in its inputting state, thereby permitting 
alteration of a selected one of the stored pieces of 



physical information. 

[0015] The healthy indicia measuring apparatus 
may further comprise a selector switch for selecting a 
5 desired piece of information among two or more 
selected ones of the stored pieces of physical informa- 
tion. 

[0016] The arithmetic and control unit may be 
responsive to depression of the measurement starting 
w switch for permitting the display device to show a given 
piece of physical information for alteration in the display 
prior to and during the measurement of the biological 
information. 

[0017] The arithmetic and control unit may be 
15 responsive to appearance of unusual values as repre- 
senting the measurement of the piece of biological infor- 
mation for permitting the display device to continue to 
show the registered piece of physical information for 
alteration, for repeating determination of the biological 
20 information of the individual until the so determined bio- 
logical information has been reduced to a normal value, 
and for obtaining the healthy indicia from the normal 
value of the so determined biological information and 
selected pieces of physical information retrieved from 
25 the memory, thus permitting the display to show the 
required healthy indicia. 

[0018] A body fat percentage measuring apparatus 
comprising: 

30 an inputting device comprising an inputting-and- 
setting switch for inputting and recording a plurality 
of pieces of physical information pertaining to each 
individual, data-modifying switches for changing the 
sex, the age, the height, the weight and other 

35 pieces of physical information of each individual, 
and a measurement starting switch for starting the 
measurement of the body fat percentage for each 
individual; 

a biological impedance sensor having electrodes to 
40 be applied to the individual body; 

a memory for storing the pieces of physical informa- 
tion pertaining to each individual inputted by the 
inputting device; 

an arithmetic and control unit (ACU) for determining 
45 the body fat percentage from the determined bio- 
logical impedance and from the stored pieces of 
physical information; and 

a display for showing the pieces of physical infor- 
mation and the so determined body fat percentage, 
so is improved according to the present invention in 
that 

the arithmetic and control unit is responsive to 
depression of the data-modifying switches subse- 
quent to depression of the measurement starting 
55 switch for putting the body fat percentage measur- 
ing apparatus in its inputting state, thereby permit- 
ting alteration of a selected one of the stored pieces 
of physical information pertaining to each individ- 
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ual. 

[0019] The body fat percentage measuring appara- 
tus may further comprise a selector switch for selecting 
a desired piece of information among two or more 
selected ones of the pieces of physical information. 
[0020] The arithmetic and control unit may be 
responsive to depression of the measurement starting 
switch for permitting the display device to show the reg- 
istered piece of physical information for alteration in the 
display prior to and during the measurement of the bio- 
logical impedance. 

[0021] The arithmetic and control unit may be 
responsive to appearance of unusual values as repre- 
senting the biological impedance for permitting the dis- 
play device to continue to show the registered piece of 
information desired for alteration, for repeating determi- 
nation of the biological impedance until the so deter- 
mined biological impedance has been reduced to a 
normal value, and for obtaining the body fat percentage 
from the normal value of the biological impedance and 
selected pieces of information retrieved from the mem- 
ory, thus permitting the display to show the required 
body fat percentage. 

[0022] One piece of physical information to be 
selected for alteration may be weight. 
[0023] The piece of physical information selected 
for alteration may be one of the weight and height 
selected by the selector switch. 
[0024] Other objects and advantages of the present 
invention will be understood from the following descrip- 
tion of preferred embodiments of the present invention, 
which are shown in accompanying drawings: 

Fig. 1 shows a hand-held type of body fat percent- 
age gauge to which the present invention is 
applied; 

Fig.2 is a block diagram of electric components of 
the hand-held type of body fat percentage gauge; 
Figs.3A, 3B and 3C show a flowchart describing a 
series of actions taken by the hand-held type of 
body fat percentage gauge according to one 
embodiment of the present invention; 
Fig. 4 illustrates how both hands are used in meas- 
uring the body fat percentage; 
Fig.5 shows a hand-held type of body fat percent- 
age gauge which is modified according to the 
present invention; 

Fig. 6 is a block diagram of electric components of 
the hand-held type of body fat percentage gauge of 
Fig.5; 

Figs.ZA, 7B and 7C show a flowchart describing a 
series of actions taken by the hand-held type of 
body fat percentage gauge according to another 
embodiment of the present invention; and 
Figs.8A, 8B and 8C show a flowchart describing a 
series of actions taken by a conventional body fat 
rate percentage gauge. 
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Description of Preferred Embodiments: 

[0025] Referring to Fig.1 , a hand-held type of body 
fat percentage gauge 1 according to one preferred 

5 embodiment of the present invention has, on its upper 
and lower longitudinal sides and on its front surface, a 
pair of current supplying electrodes 2A and 2B, a pair of 
voltage measuring electrodes 3A and 3B, a display 4 for 
indicating a measured body fat percentage and pieces 

w of physical information set for each individual, push but- 
tons 5A and 5B for measurement, allotted to two individ- 
uals respectively, a push button 6 for registration, and 
up-scroll and down-scroll push buttons 7 and 8. The 
push buttons for measurement 5A and 5B can be used 

is in inputting a selected identification number, retrieving 
the identification number and starting the measurement 
of body fat percentage. The push button 6 for registra- 
tion can be used when it is desired that the gauge is put 
in the individual setting mode in which pieces of physi- 

20 cal information pertaining to an individual can be input- 
ted, and when a desired number is registered in place of 
the corresponding registered number. The up-scroll and 
down-scroll push buttons 7 and 8 can be used in chang- 
ing the pieces of physical information pertaining to an 

25 individual, such as sex, height and weight. The current 
supplying electrodes 2A and 2B and voltage measuring 
electrodes 3A and 3B are biological impedance sen- 
sors, which are so arranged that: the thumb of the left 
hand may be put on the electrode 3A; the index finger of 

30 the left hand may be put on the electrode 2A; the thumb 
of the right hand may be put on the electrode 3B; and 
the index finger of the right hand may be put on the elec- 
trode 2B. 

[0026] Referring to Fig.2, the electric circuit 

35 arrangement of the hand-held type of body fat percent- 
age gauge comprises a high-frequency constant cur- 
rent supplying circuit 11 for supplying the current 
supplying electrodes 2A and 2B with electric current, a 
voltage measuring circuit 12 for measuring the voltage 

40 appearing between the voltage measuring electrodes 
3A and 3B, an analog-to-digital converter 13 for convert- 
ing the measured voltage in digital form, an inputting 
device 1 4 comprising switches 5 to 8 for entering pieces 
of physical information for each individual and starting 

45 the measurement, a memory device 15 for storing the 
pieces of physical information pertaining to each individ- 
ual, a display device 16 including the display 4 for indi- 
cating the pieces of physical information pertaining to 
each individual and the results of calculations, and an 

so arithmetic and control unit (CPU) 1 7 for calculating a 
body fat percentage from the measured biological 
impedance and the pieces of physical information, and 
for permitting the display to indicate the result of the cal- 
culation and permitting the memory to store the same. 

55 [0027] Referring to Figs.3A, 3B and 3C, a series of 
actions taken by the body fat percentage gauge when 
being set up (see Figs.3A and 3B), and another series 
of actions taken by the gauge when measuring the body 
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fat percentage (see Fig.3C) are described below: at 
first, the gauge is ready to work in response to depres- 
sion of one of the individual measurement push buttons 
5A and 5B and the registration push button 6, allowing 
the display, analog circuits, CPU and other circuit com- 
ponents to remain dormant, thus consuming no electric 
power. Depression of the registration push button 6 will 
put the gauge in the individual data setting mode. Oth- 
erwise, the gauge is still standing by (Step S1). 

[0028] Depression of the registration push button 6 
will set zero to an identification number V (Step S2), 
allowing the display 4 to show 0 as the initial value (Step 
S3). A check is made again as to whether or not the reg- 
istration push button 6 has been depressed (Step S4). 
In the negative case a check is made as to whether or 
not either of the up- and down-scroll push button has 
been pushed (Step S5). In the affirmative case the iden- 
tification number "n" is altered, and then, the proceeding 
returns to Step 3. (Step S6). If the registration push but- 
ton 6 is found to have been depressed at Step 4, the 
number appearing in the display 4 is stored as the iden- 
tification number in the memory (Step S7), which can 
store different pieces of physical information for each 
identification number. 

[0029] Selection of the sex follows registration of 
the identification number, and "female" is set as an initial 
value (Step S8), allowing the display 4 to show the sex 
(Step S9). Then, a check is made as to whether or not 
the registration push button 6 has been depressed 
(Step S10). In the negative case a check is made as to 
whether or not either scroll button has been depressed 
(Step S11). In the affirmative case the indicated sex is 
changed, and then the proceeding returns to Step S9 
(Step S12). If the registration push button 6 is found to 
have been depressed at Step S10, the sex appearing in 
the display 4 is stored in the memory (Step S13). 
[0030] The entering of the height follows registra- 
tion of the sex, and 1 60 cm is set to the height as an ini- 
tial value (Step S14), allowing the display 4 to show the 
initial value (Step S15). Then, a check is made as to 
whether or not the registration push button 6 has been 
depressed (Step S16). In the negative case a check is 
made as to whether or not either scroll button has been 
depressed (Step S17). In the affirmative case the initial 
value is changed, and then the proceeding returns to 
Step S15 (Step S1 8). If the registration push button 6 is 
found to have been depressed at Step S16, the height 
appearing in the display 4 is stored in the memory (Step 
S19). 

[0031] The entering of the weight follows registra- 
tion of the height, and 60.0 kg is set to the weight as an 
initial value (Step S20), allowing the display 4 to show 
the initial value (Step S21 ). Then, a check is made as to 
whether or not the registration push button 6 has been 
depressed (Step S22). In the negative case a check is 
made as to whether or not either scroll button has been 
depressed (Step S23). In the affirmative case the initial 
value is changed, and then the proceeding returns to 



Step S21 (Step S24). If the registration push button 6 is 
found to have been depressed at Step S22, the weight 
appearing in the display 4 is stored in the memory (Step 
S25). Thus, all pieces of physical information pertaining 
5 to the individual are registered. Thus, the individual data 
setting mode is finished (Step S26). 

[0032] If the registration push button 6 is not 
depressed at Step S1 , a check is made as to whether or 
not either push button for measurement 5A or 5B has 

w been depressed (Step S27). In the negative case the 
proceeding returns to Step S1 . The body fat percentage 
gauge remains dormant until either measurement push 
button 5A or 5B has been depressed. Contrary, if the 
registration push button 6 is found to have been 

15 depressed at Step S27, the identification number V 
pertaining to the depressed measurement push button 
is allowed to appear in the display 4 (Step S28), so that 
the sex, the height and the weight of the individual thus 
identified in terms of identification number "n" are 

20 retrieved from the memory (Step S29). The so retrieved 
sex, height and weight are allowed to appear one after 
another in the display 4 (Step S30). Then, the body fat 
rate gauge 1 is put in the measurement -permitting con- 
dition (Step S31), allowing the display 4 to continue to 

25 show the value of weight retrieved from the memory at 
Step 29 (Step S32). This continuous display informs the 
user of the permissibility of changing the displayed 
value on demand. 

[0033] Here, a check is made as to whether or not 

30 either scroll push button 7 or 8 has been depressed 
(Step S33). In the affirmative case the value of weight is 
amended (Step S34), and the amended value of weight 
is shown in the display 4 (Step S35). A check is made as 
to whether or not the registration push button 6 has 

35 been depressed (Step S36). Thus, the user is being 
asked whether the amended and displayed value is 
acceptable. In the negative case a check is made as to 
whether or not either scroll push button 7 or 8 has been 
depressed (Step S37). If either scroll push button 7 or 8 

40 is depressed, the proceeding is allowed to return to 
Step S34 for renewal of the displayed value. If not, the 
proceeding is allowed to return to Step S36 to confirm 
that the weight has been corrected to the present value 
of weight, and that the amended value should be regis- 

45 tered. Depression of the registration push button 6 at 
Step 36 allows the memory to store the amended value 
(Step S38), and then the preceding returns to Step S28. 
[0034] If either scroll push button 7 or 8 is not 
depressed for renewal of values at Step 33, a biological 

so impedance is calculated (Step S39). The calculation is 
repeated several times within a relatively short time, and 
a check is made as to whether or not the so determined 
values of biological impedance remain within a certain 
range (Step S40). If the so determined values of biolog- 

55 ical impedance are found to be unstable, increasing or 
decreasing beyond the certain range, the proceeding 
returns to Step S32. When the so determined values of 
biological impedance are found to be stable, it is 
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checked whether these values remain within the range 
from 300 to 1 ,400 a (Step S41 ). The values of biological 
impedance appearing between both hands of children 
and adults remain in the range from 300 to 1,400 Q. . If 
the measurement is effected with both hand skins 
touched on the electrodes, the values of biological 
impedance must remain within the range. Stated other- 
wise, if the values of biological impedance are found to 
be out of the range, either hand skin is supposed to 
have been untouched rightly on the electrodes on which 
it must be put. 

[0035] As seen from Fig.4, the user uses his 
thumbs in changing some pieces of physical information 
already registered, and then, he must take at least one 
of both thumbs off from the voltage measuring elec- 
trode, resulting in the value of biological impedance 
departing apart from the prescribed range. Continuous 
measurement of biological impedance reveals that the 
user is changing the registered value of his weight, and 
then, the display device continues to show the regis- 
tered value of weight. Thus, the user can compare the 
present weight with the registered one until the value of 
biological impedance has been stable in measurement. 
When the measured value of biological impedance is 
found to be stable at Step S40, and when the measured 
value is found to remain within the 300-to-1400 ohm 
range at Step S41 , the user is supposed to put his fin- 
gers on the electrodes, indicating his desire for meas- 
urement of biological impedance. Thus, some words, 
such as "measurement continued" appear in the display 
4. 

[0036] The body fat percentage is calculated from 
the measured value of biological impedance and some 
pieces of physical information retrieved from the mem- 
ory, such as the sex, the height and the (amended) 
weight (Step S42). The body fat percentage thus calcu- 
lated is shown in the display 4 (Step S43), and it will dis- 
appear from the display 4 in a given length of time, thus 
completing all measurements (Step S44). 
[0037] Referring to Fig.5, another hand-held type of 
body fat percentage gauge 1 which is modified accord- 
ing to the present invention has, on its front surface, a 
variable selector switch 9 in addition to those appearing 
in Fig.1. The variable selector switch 9 can be used in 
selecting the piece of information to be changed while 
the gauge is standing by for measurement. Conven- 
iently some pieces of information which are required 
often for renewal, such as weight or height can be read- 
ily selected for access. 

[0038] Referring to Fig. 6, the electric circuit 
arrangement similar to that shown in Fig.2 has such var- 
iable selector switch 9 connected to the arithmetic and 
control unit (CPU) 17. 

[0039] Referring to FigsJA, 73 and 7C, a series of 
actions taken by the body fat percentage gauge when 
being set up appear in FigsJA and 7B, and are same as 
in Figs.3A and 3B. The description of the "set up" 
actions is omitted. As described above, all pieces of 
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physical information pertaining to the individual are reg- 
istered, and the individual data setting mode is finished. 
Then, another series of actions taken by the gauge 
when measuring the body fat percentage (see Fig.7C) 
5 start. 

[0040] If the registration push button 6 is not 
depressed at Step S1 , a check is made as to whether or 
not either push button for measurement 5A or 5B has 
been depressed (Step S27). In the negative case the 

w proceeding returns to Step S1 . The body fat percentage 
gauge remains dormant until either measurement push 
button 5A or 5B has been depressed. Contrary, if the 
registration push button 6 is found to have been 
depressed at Step S27, the identification number n n" 

is pertaining to the depressed measurement push button 
is allowed to appear in the display 4 (Step S28), so that 
the sex, the height and the weight of the individual thus 
identified in terms of identification number "n" are 
retrieved from the memory (Step S29). The so retrieved 

20 sex, height and weight are allowed to appear one after 
another in the display 4 (Step S30). Here, it is checked 
on which side the variable selector switch 9 is shifted, 
"W" or "IT (Step S31). If it is shifted to "W", the display 
4 continues to show the weight (Step S32). Contrary if it 

25 is shifted to "H", the display 4 continues to show the 
height (Step S33). Then, the body fat rate gauge 1 is put 
in the measurement-permitting condition, allowing the 
display 4 to continue to show the piece of physical infor- 
mation selected at Step S31. This continuous display 

30 informs the user of the permissibility of changing the 
displayed value on demand (Step S34). 
[0041] Here, a check is made as to whether or not 
either scroll push button 7 or 8 has been depressed 
(Step S35). In the affirmative case the amended value is 

35 shown in the display 4 (Step S36). A check is made as 
to whether or not the registration push button 6 has 
been depressed (Step S37). Thus, the user is being 
asked whether the amended and displayed value can 
be registered. In the negative case a check is made as 

40 to whether or not either scroll push button 7 or 8 has 
been depressed (Step S38). If either scroll push button 
7 or 8 is depressed, the proceeding is allowed to return 
to Step S36 for renewal of the displayed value. Other- 
wise, the proceeding is allowed to return to Step S37 to 

45 confirm that the present value should be registered. 
Depression of the registration push button 6 at Step 37 
allows the memory to store the amended value, and 
then the preceding returns to Step S28 (Step S39). 
[0042] If either scroll push button 7 or 8 is not 

so depressed for renewal of values at Step 35, a biological 
impedance is calculated (Step S40). The calculation is 
repeated several times within a relatively short time, and 
a check is made as to whether or not the so determined 
values of biological impedance remain within a certain 

55 range (Step S41 ). If the so determined values of biolog- 
ical impedance are found to be unstable, increasing or 
decreasing beyond the certain range, the proceeding 
returns to Step S31 where which side the switch 9 is 
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turned is checked. When the so determined values of 
biological impedance are found to be stable, it is 
checked whether these values remain within the range 
from 300 to 1 ,400 ft (Step S42). The values of biological 
impedance appearing between both hands of children 
and adults remain in the range from 300 to 1 ,400 ft . If 
the measurement is effected with both hand skins 
touched on the electrodes, the values of biological 
impedance must remain within the range. Stated other- 
wise, if the values of biological impedance are found to 
be out of the range, either hand skin is supposed to 
have been untouched rightly on the electrodes on which 
it must be put. 

[0043] As described earlier, the user uses his 
thumbs in changing some pieces of physical information 
already registered, and then, he must take at least one 
of both thumbs off from the voltage measuring elec- 
trode, resulting in the value of biological impedance 
departing apart from the prescribed range. Continuous 
measurement of biological impedance reveals that the 
user is changing the registered value of his weight, and 
then, the display device continues to show the regis- 
tered value of weight Thus, the user can compare the 
present weight with the registered one until the value of 
biological impedance has been stable in measurement. 
When the measured value of biological impedance is 
found to be stable at Step S41 , and when the measured 
value is found to remain within the 300-to-1400 ohm 
range at Step S42, the user is supposed to put his fin- 
gers on the electrodes, indicating his desire for meas- 
urement of biological impedance. Thus, some words, 
such as "measurement continued" appear in the display 
4. 

[0044] The body fat percentage is calculated from 
the measured value of biological impedance and some 
pieces of physical information retrieved from the mem- 
ory, such as the sex, the height and the (amended) 
weight (Step S43). The body fat percentage thus calcu- 
lated is shown in the display 4 (Step S44), and it will dis- 
appear from the display 4 in a given length of time, thus 
completing all measurements (Step S45). 
[0045] The biological impedance appearing 
between both hands is described as remaining in the 
range from 300 to 1400 ft , but such range should not 
be understood to be limitative. 
[0046] The body fat percentage determined from 
the biological impedance and some pieces of physical 
information as described above is the rate of the fat vol- 
ume to the whole volume of the individual body. The 
body fat percentage may be given in terms of percent- 
age by weight. 

[0047] Some push switch buttons 5 to 8 are used to 
perform different functions allotted thereto, but cross- 
shaped switches may be used without substantially 
altering the circuit structure of the body fat percentage 
gauge. 

[0048] The body fat percentage gauge is described 
as permitting pieces of physical information to be regis - 
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tered for two persons. Specifically it has two push but- 
tons for measurement allotted to two persons. Of 
course, the number of the push buttons for measure- 
ment can be three or more. 

5 [0049] The variable selector switch 9 is described 
as being capable of making a selection between two 
pieces of physical information, that is, height and 
weight. This should not be understood as limitative, and 
a desired selection can be made among three or more 

w pieces of information. 

[0050] The present invention is described as being 
applied to a hand-held type of body fat percentage 
gauge, but it can be equally applied to a weight scale- 
like body fat percentage gauge, which is so designed as 

15 to measure the body fat percentage from the biological 
impedance appearing between both feet. While a user 
is changing a selected piece of physical information 
already registered, he must change his posture, as for 
instance follows: he crouches down or sits down to han- 

20 die the console or he raise the whole gauge up. In any 
event his feet are taken away or displaced from the elec- 
trodes on the weight scale-like object, thus causing the 
value of biological impedance to be unstable. Such 
unstable condition can be detected as being indicative 

25 of the user's changing some selected variables such as 
age or height stored in the memory if the weight scale 
type of body fat percentage gauge is modified according 
to the present invention. 

[0051] Apparatuses for measuring blood pressure, 
30 pulsation or heartbeat as indicative of health include 
sensors to be applied to individual bodies for measure- 
ment. Such and other apparatuses performing required 
measurements by applying their sensors to the skin of 
the individual can be so modified according to the 
35 present invention that the unstable condition may be 
detected as being indicative of the user's changing 
some selected variables, and that some selected pieces 
of physical information may be changed exclusively with 
ease. 

40 [0052] The object whose characteristic value is 
measured need not be limited to human beings. In 
measuring some characteristics of a non-living object a 
decision as to whether or not the measurement is con- 
tinued can be made from appearance of unusual values 

45 of such characteristics according to the present inven- 
tion. Thus, the present invention can be applied to not 
only the health indicators but also a variety of measur- 
ing apparatuses. 

[0053] As may be understood from the above, a 
so measuring apparatus according to the present invention 
facilitates the changing of any selected pieces of infor- 
mation already registered in the memory without the 
necessity of repeating the recording of the other regis- 
tered pieces of information. Accordingly the operability 
55 of the measuring apparatus is improved. 

[0054] A health indicator to which the present 
invention is applied facilitates renewal of any pieces of 
physical information without the necessity of repeating 
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the recording of the other registered pieces of physical 
information. Exclusive renewal of selected variables, 
which are registered in the memory, and are often 
required to be renewed, is permitted, and accordingly 
the operability of the gauge is improved. 

[0055] Specifically a body fat percentage measur- 
ing apparatus to which the present invention is applied 
permits exclusive renewal of weight without the neces- 
sity of repeating the recording of the other registered 
pieces of unchangeable or least changeable informa- 
tion, such as sex or age. This faculty provides a signifi- 
cant convenience in dieting or physically training; one's 
weight is likely to vary almost every day. 
[0056] Different pieces of information which are 
supposed to be often required for renewal are selected 
beforehand among those registered in the memory, and 
one of the so selected variables can be selected for 
renewal to meet the demand while the gauge is put in 
condition for measurement. This improves the operabil- 
ity of the gauge in case that two or more variables are 
equally often changeable and that only one variable is 
required for renewal for each measurement. 

Claims 

1. A measuring apparatus comprising: an inputting 
device (14) comprising; 

an inputting-and-setting switch (6) for inputting 
and recording a plurality of pieces of informa- 
tion, data-modifying switches (7, 8) for chang- 
ing a selected one or ones of the plurality of 
pieces of information and a measurement 
starting switch (5A, 5B) for starting measure- 
ment of a certain characteristic of an object; 
a measuring device (3A, 3B, 12) for measuring 
the certain characteristic of the object; 
a memory device (15) for storing the plurality of 
pieces of information inputted by the inputting 
device (14); 

an arithmetic and control unit (ACU) (17) for 
determining a required indicia from the certain 
characteristic of the object and from the plural- 
ity of pieces of information; and 
a display (4) for showing the plurality of pieces 
of information and the so determined indicia, 
characterized in that 

the arithmetic and control unit (12) is respon- 
sive to depression of the data-modifying 
switches (7, 8) subsequent to depression of the 
measurement starting switch (5A, 5B) for 
putting the measuring apparatus in its inputting 
state, thereby permitting alteration of a 
selected one of the plurality of pieces of infor- 
mation. 

2. A measuring apparatus according to claim 1 
wherein it comprises a selector switch (7, 8) for 
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selecting a desired piece of information for altera- 
tion among the selected ones of the plurality of 
pieces of information. 

5 3. A measuring apparatus according to claim 2 
wherein the arithmetic and control unit (17) is 
responsive to depression of the measurement 
starting switch (5 A, 5B) for permitting the display 
device to show a registered piece of information for 

w alteration in the display (4) prior to and during the 
measurement of the certain characteristic of the 
object. 

4. A measuring apparatus according to claim 3 
is wherein the arithmetic and control unit (17) is 

responsive to appearance of unusual values as rep- 
resenting the certain characteristic of the object for 
permitting the display device to continue to show 
the registered piece of information for alteration, for 

20 repeating determination of the certain characteris- 
tic of the object until the so determined characteris- 
tic of the object has been reduced to a normal 
value, and for obtaining the indicia from the normal 
value of the characteristic of the object finally deter- 

25 mined and selected pieces of information retrieved 
from the memory, thereby permitting the display to 
show the required indicia. 

5. A healthy indicia measuring apparatus comprising: 

30 

an inputting device (14) comprising an input- 
ting-and-setting switch (6) for inputting and 
recording a plurality of pieces of physical infor- 
mation pertaining to each individual, data-mod- 

35 ifying switches (7, 8) for changing a selected 

one or ones of the plurality of pieces of physical 
information and a measurement starting switch 
(5A, 5B) for starting measurement of a certain 
characteristic of each individual; 

40 sensors (3A, 3B) for obtaining a selected piece 

or pieces of biological information; 
a memory (15) for storing the plurality of pieces 
of physical information pertaining to each indi- 
vidual inputted by the inputting device (14); 

45 an arithmetic and control unit (ACU) (17) for 

determining a healthy indicia from the stored 
pieces of physical information and from the 
measured piece of biological information; and 
a display (4) for showing the pieces of physical 

so information and the so determined healthy indi- 

cia, characterized in that 
the arithmetic and control unit (17) is respon- 
sive to depression of the data-modifying 
switches (7, 8) subsequent to depression of the 

55 measurement starting switch (5 A, 5B) for 

putting the healthy indicia measuring appara- 
tus in its inputting state, thereby permitting 
alteration of a selected one of the stored pieces 
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of physical information. 

6. A healthy indicia measuring apparatus according to 
claim 5 wherein it further comprises a selector 
switch (7, 8) for selecting a desired piece of infor- 5 
mation among two or more selected ones of the 
stored pieces of physical information. 

7. A healthy indicia measuring apparatus according to 
claim 5 or 6 wherein the arithmetic and control unit w 
(17) is responsive to depression of the measure- 
ment starting switch (5A, 5B) for permitting the dis- 
play device to show a given piece of physical 
information for alteration in the display (4) prior to 
and during the measurement of the biological infor- 15 
mation. 

8. A healthy indicia measuring apparatus according to 
claim 7 wherein the arithmetic and control unit (17) 
may be responsive to appearance of unusual val- 20 
ues as representing the measurement of the piece 

of biological information for permitting the display 
device to continue to show the registered piece of 
physical information for alteration, for repeating 
determination of the biological information of the 25 
individual until the so determined biological infor- 
mation has been reduced to a normal value, and for 
obtaining the healthy indicia from the normal value 
of the so determined biological information and 
selected pieces of physical information retrieved 30 
from the memory, thus permitting the display to 
show the required healthy indicia. 

9. A body fat percentage measuring apparatus com- 
prising: 35 



percentage, characterized in that 

the arithmetic and control unit (17) is respon- 
sive to depression of the data-modifying 
switches (7, 8) subsequent to depression of the 
measurement starting switch (5A, 5B) for 
putting the body fat percentage measuring 
apparatus in its inputting state, thereby permit- 
ting alteration of a selected one of the stored 
pieces of physical information pertaining to 
each individual. 

10. A body fat percentage measuring apparatus 
according to claim 9 wherein it further comprises a 
selector switch (7, 8) for selecting a desired piece of 
information among two or more selected ones of 
the pieces of physical information. 

11. A body fat percentage measuring apparatus 
according to claim 9 or 10 wherein the arithmetic 
and control unit (17) is responsive to depression of 
the measurement starting switch (5A, 5B) for per- 
mitting the display device to show the registered 
piece of physical information for alteration in the 
display (4) prior to and during the measurement of 
the biological impedance. 

12. A body fat percentage measuring apparatus 
according to claim 1 1 wherein the arithmetic and 
control unit (17) is responsive to appearance of 
unusual values as representing the biological 
impedance for permitting the display device to con- 
tinue to show the registered piece of information 
desired for alteration, for repeating determination of 
the biological impedance until the so determined 
biological impedance has been reduced to a nor- 
mal value, and for obtaining the body fat percent- 
age from the normal value of the biological 
impedance and selected pieces of information 
retrieved from the memory, thus permitting the dis- 
play to show the required body fat percentage. 

13. A body fat percentage measuring apparatus 
according to any of claims 9 to 12 wherein one 
piece of physical information to be selected for 
alteration is weight. 

14. A body fat percentage measuring apparatus 
according to claim 10 wherein the piece of physical 
information selected for alteration is one of the 
weight and height selected by the selector switch. 



an inputting device (14) comprising an input- 
ting-and-setting switch (6) for inputting and 
recording a plurality of pieces of physical infor- 
mation pertaining to each individual, data-mod- 40 
ifying switches (7, 8) for changing the sex, the 
age, the height, the weight and other pieces of 
physical information of each individual, and a 
measurement starting switch (5A, 5B) for start- 
ing the measurement of the body fat percent- 45 
age for each individual; 

a biological impedance sensor having elec- 
trodes (3A, 3B) to be applied to the individual 
body; 

a memory ( 1 5) for storing the pieces of physical so 
information pertaining to each individual input- 
ted by the inputting device (1 4); 
an arithmetic and control unit (ACU) (17) for 
determining the body fat percentage from the 
determined biological impedance and from the 55 
stored pieces of physical information; and 
a display (4) for showing the pieces of physical 
information and the so determined body fat 
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